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Near -t erm obj ectives and antici pated activities during the next
quarter:

During the next 6 nonths, we will work in several different areas:
snow mappi ng al gorithm devel opnent, anal ysis of 1992 ASAS dat a,
and col |l ection and analysis of MODIS Airborne Sinulator (MAS) data
in California and Saskat chewan.

VW will continue to refine the snow mappi ng al gorithmthat has
been devel oped using thematic napper (TM data. W will nodify
the al gorithmby using TM band 4 instead of band 2 and assess the
results. W will also test the algorithmon a variety of scenes,
begi nning with a 14 March 1991 TM scene acquired of d acier
National Park, Montana. This scene contains a variety of types of
snow cover, both pure snow (over |arge |akes) and snow in forested
ar eas.

ASAS data, collected in February 1992 over d aci er National Park,
MI, are currently being processed by Jimlrons's ASAS group and we
are receiving a large anount of data. |In the near future, we wll
anal yze the ASAS and si nul taneously-acquired SE-590 data. W will
use the 6S atnospheric correction code to calculate the ground
reflectance. We will analyze, quantitatively, the difference

bet ween neasuring the reflectance at nadir versus measuring the
hem spheric refl ectance usi ng both ASAS and SE-590 data. W al so
will determ ne how closely the ASAS and SE-590 data correlate for
anal ysis of the reflectance of snow over |akes and in forested
areas of {d acier National Park.

During the nonth of Decenber, we will acquire nore MAS data from
the NASA ER-2. W have arranged a flight over the Sierra Nevada
Mountains during a test flight of the MAS in m d-Decenber. In
addi tion, during the week of Decenber 14, the ER-2 will fly to
Saskat chewan for a snow m ssion for which Al Chang/ 974 is the P. 1.
In addition to obtaining passive mcrowave data, MAS data will be
acquired for the MODI S/snow project. Al Chang, JimFoster and
Dorothy Hall will be in the field along with collaborators from
Canada, to obtain field neasurenents of snow sinultaneous with the
aircraft overflight. The additional MAS data to be acquired next
Decenber should help us to refine our snow nmappi ng al gorithm and
to understand the utility and limtations of sone of the channels
that will be flown on MODI'S for snow nappi ng.



Task progress:
Progress has been nmade in each of the areas nentioned above.

Over the last 3 nonths the snow cover mappi ng al gorithm has been
refined and currently has been shown to be effective for nmapping
snow covered areas on several TM scenes (Riggs et al., 1992:
Proceedi ngs of the American Society of Photogrametry and Renote
Sensi ng Convention). The algorithmhas been effective in mapping
sunlit snow, and snow i n nountain shadows. Analysis has focused
principally on the use of TMbands 2 and 5, located in the visible
and near infrared parts of the spectrum These bands were

sel ected because their spectral coverage corresponds to MDD S
bands 4 and 6. A nornalized snow di fference i ndex (NSDI) has been
devel oped, where NSDI =(reflected visible - absorbed near infrared)
/ (reflected visible + absorbed near infrared), or

NSDI = (TM2 - TMB) / (TM 2 + TMB). (1)

Wil e the al gorithm has been useful for separating nmany types of
cl ouds and snow, problens have occurred in the separation of snow
and water.

ASAS data acquired on 26 February 1992 of the western part of

d aci er National Park have been received and anal ysis has begun
and is in the very early stages. Data fromboth forested and
neadow sites have been received and it has been determ ned that
the quality is quite good in general. Prelimnary results show
that the data (fromthe snow covered neadow sites) acquired both
at perpendicular and oblique angles relative to the principal

pl ane of the Sun are very simlar, and only the data acquired
parallel to the principal plane of the Sun, and facing the Sun
show the increase in reflectance with increase in viewzenith
angle that is characteristic of snow Some of the data acquired
at higher viewzenith angles are blurred due to jitter of the
sensor, but the data are still usable.

The MAS data that were received early this year proved to be
useful for mapping snowin the Sierra Nevada Mountains (Hall et
al., in press: Proceedings of the 49th Annual Eastern Snow
Conference). However, it becane obvious that in order to map the
snow in the nmountains and interpret the results correctly, some
t opographi c informati on nmust be obtained. This is especially

i mportant for understanding the thermal infrared data of snow
because the surface tenperature of the snowis a function of

el evation and al so sl ope and aspect. Thus the USGS digital

el evation nodel (DEM data were ordered, and when received, wll
be registered to the 1991 (and perhaps 1992) MNAS dat a.

Pr obl ens/ correcti ve acti ons N A



Publ i cati ons/ Present ati ons:
During the last quarter, the follow ng presentati ons were given:

Riggs, G A "Evolution of the snow cover algorithmfor the
Moder at e Resol ution | magi ng Spectroradi onmeter,” Anerican
Soci ety of Photogranmetry and Renote Sensing Convention, 7
August 1992, Washington, D.C

Sal ononson, V.V. "Snow properties al gorithm devel opnent for the
ECS Moderate Resol ution | nmagi ng Spectroradi oneter,” COSPAR
Meeting, 3 Septenber, 1992, Washington, D.C



